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Abstract
Water Hyancinth (WH) was co-digested with different mix ratios of poultry manure (PM), cow
dung (CD) and pig dung (PD). A comparative analysis of the cumulative volume of gas
produced from the different co-digestion mixes was carried out. The monitoring of the digestion
process was done on a daily basis for a retention period of 40 days. The efficacy of the
digestion process as well as the best mix ratio of water hyacinth to the different animal dungs
was also evaluated in terms of the volume of gas produced. A rotameter with a capacity of
0.1-1L/Min equipped with a measuring tube was used for the gas flow measurements. From the
results obtained the best mix of the PD-aided WH digestion is 3 WH:7 PD while CD - aided WH
digestion is 2 WH:8 CD and PM-aided WH digestion is 2 WH: 8 PM. The study also revealed
that the PM-aided WH mix produced more biogas compared to the CD-aided and PD-aided WH
digestion mix.
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Abstract
Measures such as sudden cross-sectional divergence is among the factors affecting the
characteristics of hydraulic jump. If for any reason it is not possible or cost-effective to provide
the depth required for the hydraulic jump, then gradual or sudden flow cross-sectional
divergence can be a good way to reduce the depth required for the jump. In this research, using
the neural network and FLOW-3D numerical model, a three-dimensional (3D) model for fluid
simulation, the effect of sudden divergence stilling basin on characteristics was simulated. The
results of the neural network are very close to the physical model. The study revealed that 3D
simulation using Flow-3D software could simulate a hydraulic jump with an average error of
2.41%. The efficiency of stilling basins divergent was calculated to be 71%, which is higher than
the classic stilling basins with an efficiency of 53.3%. Depth after jumping in divergent stilling
basins modeled at 27.8 and 41.4 l/s was found to be 12 and 25% less than classic basins,
respectively. Compared to the classical mode in the divergent stilling basins parabolic, gradual,
and sudden, the decrease in jump length was found to be 25.9%, 27.5%, and 31.8%,
respectively. The results showed that the sudden divergent stilling basin has the best
performance in terms of hydraulic parameters.
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